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 Structured Abstract 
OBJECTIVES. To describe the Acute Care for Elders (ACE) model components implemented 
as part of acute geriatric unit care and explore the association of each ACE component with 
outcomes of reduced iatrogenic complications, functional decline, length of hospital stay, nursing 
home discharges, and costs and increased discharges home.  
DESIGN. Systematic descriptive review of 32 articles, including 14 trials reporting on the 
implementation of ACE components or the effectiveness of their implementation in improving 
outcomes. Mean effect sizes (ESs) were calculated using trial outcome data. Information 
describing implementation of the ACE components in the trials was analyzed using content 
analysis.  
SETTING. Acute care geriatric units. 
PARTICIPANTS.  Acutely ill or injured adults (N= 6,839) with an average age of 81 years. 
INTERVENTIONS. Acute geriatric unit care was characterized by the implementation of one or 
more ACE components: medical review, early rehabilitation, early discharge planning, prepared 
environment,  patient-centered care. 
MEASUREMENTS. Falls, pressure ulcers, delirium, functional decline, length of hospital stay, 
discharge destination (home or nursing home), and costs. 
RESULTS. Medical review, early rehabilitation, and patient-centered care, characterized by the 
implementation of standardized and individualized function-focused interventions, had larger 
standardized mean ESs (all ES = .20) averaged across all outcomes, than did early discharge 
planning (ES = .17) or prepared environment (ES = .11).   
CONCLUSION. Specific ACE component interventions of medical review, early rehabilitation, 
and patient-centered care, appear to be optimal for overall positive outcomes. These findings can 
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 help service-providers design and evaluate the most effective ACE model within the contexts of 
their respective institutions to improve outcomes for acutely ill or injured older adults. 
Key words: ACE model, elderly, descriptive systematic review, component analysis, 
outcomes  
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 During hospitalization for an acute illness or injury, older adults are at risk of experiencing 
iatrogenic complications and functional decline.1 These adverse events have been associated with 
increased costs, institutionalization, and fatality in this patient population.2, 3 Consequently, 
preventing adverse events during hospitalization is a priority to service-providers.1 The Acute 
Care for Elders (ACE) model is a pre-habilitation,4 function-focused5 approach to the hospital 
care of older adults that is designed to address these concerns.6 The results of a recent meta-
analysis demonstrate that acute geriatric unit care, in which the ACE model was implemented to 
varying degrees during the acute phase of an illness or injury, has significant beneficial effects for 
improving patient and system level outcomes.7 A synthesis of ACE components could facilitate 
service-providers to implement the ACE model accurately and to reproduce positive outcomes in 
the practice setting. Because there may be barriers within hospitals, to implementing the full ACE 
model with fidelity, exploring which components are related to positive outcomes could help 
service providers to prioritize specific ACE components.  
The aims in this systematic descriptive review were to describe ACE components 
implemented as part of acute geriatric unit care in terms of objectives, ACE interventions, dose, 
and approach, and to explore the association of each ACE component with the outcomes of 
reduced iatrogenic complications, functional decline, length of hospital stay, nursing home 
discharges, and costs and increased discharge home. 
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 METHODS 
This was a systematic descriptive review of the trials reported in a recent meta-analysis.7 For the 
first aim, conceptual, clinical, and empirical articles that provided accounts of how the ACE 
components were designed or implemented in these trials were reviewed. For the second aim, 
trial outcome data were used to calculate the mean effect size (ES) associated with each ACE 
component. Components associated with larger ESs were interpreted as having larger 
contributions to the outcomes. 
 
Selection Criteria  
Selection criteria for trials included in this descriptive review have been previously reported.7 
Conceptual, clinical, and empirical articles that contained supplemental information about one or 
more ACE components implemented in a trial and described the design of the components or the 
protocol for implementing them were also included. Eligibility was confirmed when the article 
cited the included trial or the included trial cited the article as providing additional information 
about the component(s), or when the authors confirmed that the article provided information 
about the component(s).  
 
Search Strategy and Study Selection  
In addition to the search strategy previously described, searches were conducted of the names of 
all authors involved in the trials included in a recent meta-analysis.7 Two reviewers 
independently screened the abstracts of the retrieved citations for potential inclusion. 
Disagreements about the eligibility of abstracts were resolved by discussion and consensus. 
Where consensus could not be reached, a third team member independently reviewed the abstract 
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 and determined final inclusion. When needed, the complete article was retrieved and reviewed to 
determine eligibility. 
 
Data Extraction  
Relevant data from each included trial and article were extracted and entered onto a previously 
developed and pilot- tested standardized data extraction form. Information categories included:  
• The five ACE components and their respective interventions consisting of medical review 
(interventions directed at minimizing the detrimental effects of medical treatments on 
functioning),early rehabilitation (occupational or physical rehabilitation interventions focused 
on rehabilitating functional abilities),  early discharge planning (interventions that address 
discharge needs), prepared environment(physical environmental modifications that promote 
functioning),patient-centered care (predominantly  nursing interventions directed at 
preventing declines in physical, cognitive, and psychosocial status). The five ACE 
components and their respective interventions were based on previously established 
definitions.8-10 
• The objectives of each ACE component. 
• The dose at which the ACE components were given, defined according to the time the 
component was initiated, the frequency with which it was provided, and the duration for 
which it was provided.  
• The approach used in providing each ACE component and its respective interventions, 
categorized as standardized, individualized, or mixed. Standardized components and 
interventions were provided to all patients or their families or caregivers. Individualized 
components and interventions were provided based on the individual needs of patients and 
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 their families or caregivers. A mixed approach was one in which some interventions within a 
component were provided, and others were provided based on need.  
• The outcomes consisting of iatrogenic complications (falls, pressure ulcers, delirium), 
functional decline, discharge destination (home, nursing home), length of hospital stay, and 
costs. Falls were defined according to the number of  participants who had one or more falls 
during their hospital stay.7 Pressure ulcers were defined by the number of  participants who 
developed skin breakdown during their hospital stay.7 Delirium was defined by the number of  
participants who experienced one or more delirium episodes during their hospital stay.7 
Functional decline referred to loss of independence at discharge in one or more of five basic 
activities of daily living performed 2 weeks before hospital admission.4 Discharge destination 
included discharge from hospital to home (defined as own home or with family) and nursing 
home (defined as nursing home, sheltered living, or hostel).7 Length of hospital stay referred 
to the total number of days in hospital or, when that was unavailable, to number of days from 
trial admission to discharge.7 Costs were defined by the total hospital costs associated with 
care for the duration of hospital stay.7  
Two reviewers independently extracted information on the ACE components, 
interventions, dose, and outcomes and entered it onto the data extraction form. One reviewer 
extracted and entered information on each component's objectives and approach, and another 
reviewer checked it. Disagreements on data extraction and entry were resolved by discussion and 
consensus, with assistance of a third team member when necessary. 
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 Data Analysis 
For the first aim, descriptive statistics were used to identify the ACE components implemented as 
part of acute geriatric unit care. Information on the objectives, interventions, approach, and dose 
of the ACE components was analyzed using content analysis. Interventions applied in at least half 
of the trials are described in detail.  
For the second aim, trial outcome data were used to calculate the mean ES associated with 
each ACE component. For continuous outcomes, the ES was calculated as the standardized 
difference in the means of the intervention and comparison groups using Cohen’s formula.11 For 
dichotomous outcomes, odds ratios were calculated and then re-expressed as standardized mean 
differences using Chinn’s formula.12 The mean ES associated with each ACE component was 
calculated for each individual outcome and for all of the outcomes combined. Cohen’s 
benchmarks were used to interpret the magnitude of the ESs ( < 0.20 (no effect),0 .20 - 0.49 
(small), 0.50 to 0.79 (medium), > 0.80 (large)).11 
 
RESULTS 
Description of Trials and Papers  
Searches of all sources yielded 85,219 citations, of which 32 met the inclusion criteria (Figure 1). 
These included 19 articles,8, 9, 13-28 and one thesis29 reporting on 13 trials and 10 articles,4-6, 30-36 
one abstract,37 and one manual,38 reporting supplemental ACE component information on the 13 
trials.8, 9, 13-15, 17-19, 23, 26-29 One trial reported results related to the same intervention separately for  
two sites.15 These data were treated as two separate trials, resulting in14 included trials. Hence, 
the total number of 32 citations comprised 20 studies reporting on the effects of 14 trials and 12 
articles reporting supplemental descriptive ACE component information.  
8 
 
 The 14 trials included a total of 6,839 participants. Descriptive information on participant 
and trial demographics, as well as outcomes reported in each trial, have been previously detailed.7 
 
Description of the ACE model components  
Medical Review 
Medical review was reported in nine of the 14 trials.8, 9, 13, 14, 17, 23, 27-29 The objectives were to 
prevent iatrogenic complications8, 13, 14, 27-29 and functional deterioration8, 9, 17, 29 associated with 
common hospital medications, treatments, and procedures.30 Medical review consisted of two 
main categories of interventions: assessment and delivery of interventions that addressed actual 
or potential problems identified in the assessment. Assessment involved screening for high risk 
medications (n = 8), treatments and planned procedures (n = 7). Results of the assessment 
determined the implementation of interventions or protocols to minimize the adverse effects of 
medications (n = 8), treatments, and planned procedures (n = 7) (Appendix 1, Table S1 of the 
electronic supplementary material). Where described, the protocols included standardized 
guidelines for dosing or avoiding medications, particularly psychoactive drugs4, 8, 9, 17, 27, 30 and  
discontinuing at the earliest possible time or avoiding intravenous therapy,27, 28 indwelling 
catheters,5, 9, 27-30 and physical restraints.4, 27, 28, 30 Standardized guidelines were also used in 
performing venipuncture with small tubes,30 reviewing fluid and nutritional status  administering 
bowel preparations or cathartics,30  prescribing intravenous fluids  for those  at risk of  
dehydration.29, 30; and prescribing intravenous fluids for those at risk of dehydration.27, 30 
With regard to dose, the medical review was most often initiated on admission (n = 4) and 
continued daily (n = 8) for the duration of hospital stay (n = 7). A mixed approach was used (n = 
8) in which all medications, treatments, and planned procedures were screened and standardized 
guidelines implemented based on need.8, 9, 14, 17, 23, 27-29 
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Early Rehabilitation 
Early rehabilitation was reported in seven of the 14 trials.8, 9, 13, 14, 17, 28, 29 The objectives were to 
prevent functional decline17, 28, 29 or to restore functional losses sustained during the acute phase 
of illness or injury.5, 6, 8, 9, 14, 30, 32 Early rehabilitation consisted of assessing the need for physical 
therapy (n = 4) and providing physical (n = 6) and occupational (n = 5) therapy. Interventions 
focused most often on improving mobility to decrease the risk of falling (n = 6) and improving 
self-care ability (n = 4) by providing adaptive or assistive devices and exercises (both n = 4) 
(Appendix 1, Table S2 of the electronic supplementary material).  
Dose of early rehabilitation was infrequently described. Where described, early 
rehabilitation was initiated within 24 (n = 1) to 72 hours of admission (n = 2) and performed daily 
(n = 1) for the duration of the hospital stay (n = 5). The approach to early rehabilitation varied 
according to the trials’ objectives. When the objective was to prevent functional decline, early 
rehabilitation was standardized and provided to all individuals (n = 2) or mixed, in which at least 
a physical therapy assessment was provided (n = 1). In trials in which the objective was to restore 
functional losses, early rehabilitation was individualized and provided only to individuals who 
sustained functional losses (n = 3). In the latter approach, physical (n = 3) or occupational 
therapists (n = 2) participated in daily 30- to 60- minute interdisciplinary team meetings initiated 
within 24 hours of admission, during which information from daily patient-centered care 
assessments was communicated.31 
 
Early Discharge Planning 
Early discharge planning was reported in eight of the 14 trials.8, 9, 13-15, 23, 28 The objective was to 
facilitate transition of care to the community5, 9, 13, 15, 30 by maximizing the use of each hospital 
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 day15 and facilitating healthcare provider, patient, and family or caregiver communication and 
agreement regarding the level of functional status needed to return home.5, 13, 15, 30 Interventions 
included involving social workers and families or caregivers in care planning (n = 8), liaising 
with community care providers (n = 6), estimating length of hospital stay (n = 6)8, 9, 14, 15, 
23,developing a care plan outlining patient functional goals and home care needs, and developing 
strategies to meet functional goals and home care needs (n = 4).  With regard to dose, early 
discharge planning was initiated on admission (n = 6) and continued daily (n = 5) for the duration 
of the hospital stay (n = 5). A standardized approach was used in which early discharge planning 
was provided to all patients and their families or caregivers (n = 4) (Appendix 1, Table S3 of the 
electronic supplementary material). 
 
Prepared Environment 
Prepared environment was reported in five of the 14 trials.8, 9, 14, 23, 27 The objectives were to 
prevent cognitive8, 9, 14, 23, 27 and physical functional decline by fostering ambulation,4, 32 
functional independence,5, 30 orientation, way-finding, familiarity, and socialization8, 9, 14, 23 
through physical environmental modifications. Environmental modifications involved the 
installation of clocks, calendars (both n = 5), elevated toilet seats, easy-to-use door levers, 
corridor handrails, communal rooms (all n = 4), designated spaces for personal items, carpeted 
flooring, visually contrasting floor and wall coverings, and enhanced lighting (all n = 3). Prepared 
environments were also those in which clutter was continually removed (n = 4). A standardized 
approach was used in which the modifications were applied to all intervention units (all five  
trials) (Appendix 1, Table S4 of the electronic supplementary material). Although the dose was 
not described, the environmental modifications were presumed permanent.  
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 Patient-Centered Care 
Patient-centered care was reported in all 14 trials.8, 9, 13-15, 17-19, 23, 26-29 The objectives were to 
prevent functional decline5, 6, 13, 14, 17, 26-30 and iatrogenic complications,28, 31, 32 and to preserve or 
restore functional status.5, 6, 14, 30 Patient-centered care involved two categories of interventions: 
patient assessment and the delivery of interventions that addressed actual or potential problems 
identified in the assessment. Assessment most often comprised examinations of physical and 
cognitive status, specifically mobility, which included a falls risk assessment (n = 9) and 
cognition, which included confusion, delirium and delirium risk, or mental status assessments (n 
= 7) (Appendix 1, Table S5 of the electronic supplementary material). The interventions were 
focused on preserving or preventing decline in six main areas of functioning, or restoring states 
required for optimal functioning in those areas: mobility (n = 11), hydration and nutritional status 
(n = 10), cognition (n = 9), self-care ability (n = 9), continence or elimination (n = 8),,and skin 
integrity (n = 8). 
With regard to dose, patient-centered care was initiated within 24 hours of admission (n = 
7) and continued at least daily (n = 7) for the duration of the hospital stay (n = 10). A mixed 
approach was applied (n = 8) that included standardized assessment, standardized implementation 
of preventative interventions for all patients, and individualized preventative or restorative 
interventions responsive to needs identified in the assessment. Standardized preventative 
interventions were “activated on all patients”5(p. 70)  and were referred to in some papers as 
preventative protocols.5, 30   
Standardized interventions focused on:  
1. mobility (standing or ambulating at least 3 times a day30 or within 24 hours 
postoperatively29);  
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 2. hydration and nutrition (providing nutritious snacks,5, 29 high protein meals,29 and “4 
glasses of water a day – prescribed and administered like a drug” 27(p. 2031));  
3. cognition (providing reminders of the day, date, and location; ensuring eye glasses and 
hearing aides were worn27; encouraging families to visit; administering routine pain 
medication to injured individuals29; employing the interventions identified above that 
focused on mobility, hydration and nutrition; and employing strategies to promote sleep, 
including avoiding treatments, providing warm drinks,27 and reducing noise29 at bedtime);  
4. self-care ability (encouraging self-bathing5);  
5. skin-integrity (providing pressure-reducing mattresses).5 
 
Outcome Achievement Relative to ACE Components  
Medical review, early rehabilitation, and patient-centered care manifested the largest mean ESs 
(all ES = 0.20) averaged across all outcomes of interest, followed by early discharge planning 
(ES = 0.17), and prepared environment (ES = 0.11) (Table 1).  Medical review and early 
rehabilitation had the largest proportion (both 33%) of ESs significant at the p < .05 level, 
followed by patient-centered care (25%), early discharge planning (16%), and prepared 
environment (13%).  
Medical review and early rehabilitation had moderate ESs for falls and pressure ulcers and 
small ESs for delirium and functional decline. Patient-centered care had a moderate ES for 
pressure ulcers and small ESs for falls, delirium, and functional decline. Early discharge planning 
had small ESs for pressure ulcers and functional decline. Prepared environment had a small ES 
for delirium. 
 
 
13 
 
 DISCUSSION  
The results of the ES analysis suggest that specific ACE component interventions of medical 
review, early rehabilitation, and patient-centered care appear to be optimal for overall outcome 
achievement and for reducing iatrogenic complications and functional decline for older adults 
admitted to hospital for an acute event.  
 
Implications for Practice and Policy 
Service providers who are unable to implement the ACE model in its entirety and wish to adapt 
the model to their existing contexts of practice may consider focusing their attention on medical 
review, early rehabilitation, and patient-centered care. These three ACE components and 
associated interventions may be adopted as evidence-based leading practices for acute hospital 
care of older adults (Table 2). With the increasing prevalence of chronic diseases in an aging 
population, service providers can anticipate that future hospital populations will be older and  
have preexisting chronic health conditions.39 Multiple chronic health conditions tend to co-exist39 
and may precipitate an acute event or complicate its management. Individuals with multiple 
chronic health conditions are particularly vulnerable to experiencing functional decline,40 and 
therefore require a function-focused approach to their care. Consequently, moving ACE practices 
into the “mainstream of hospital care” as envisioned by ACE pioneers38 will become even more 
critical to improving patient and system level outcomes. 
 
Limitations  
This study did not aim to compare isolated ACE components with usual care or   to perform a 
meta-analysis that provides estimates of isolated component effects. Consequently, the average 
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 ES estimates represent the association between reported implementation of ACE components and 
the outcomes.  
Because of the limited number of trials reporting on the outcomes of interest, inferential 
statistics could not be used to examine outcome differences in relation to implementation of ACE 
components. The number of trials included in the ES estimates on iatrogenic complications was 
small and may have resulted in an overestimation of their magnitude.11 ES differences among the 
five components are modest and may have been susceptible to bias in reporting in trials or by 
investigators. Also, one trial indicated that prepared environment had been implemented hospital-
wide on usual care units midway through the trial.14 It is possible that easily implemented aspects 
of prepared environment, such as the installation of elevated toilets seats, clocks, and calendars, 
may have become standard features of usual care units in others trials,thus contributing to an 
underestimation of the ES of this ACE component. 
 
Implications for Research 
Future trials should examine the effects of isolated ACE components on outcomes. This would 
permit a future meta-analysis that provides estimates of each ACE component’s effects, giving 
weight to the size of different trials included. 
Future research should also examine the effectiveness of the combination of medical 
review, early rehabilitation, and patient-centered care. These three components share the 
objective of preventing functional decline either directly by focusing on improving mobility or 
indirectly by focusing on reducing hospital treatments, practices, or procedures that impede 
mobility. Researchers may use the findings that characterize ACE components to develop 
intervention protocols and train interventionists to enhance implementation fidelity, thereby 
increasing the internal validity of future effectiveness trials.  
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 Dose of early rehabilitation was infrequently described in the articles, which limits the 
ability to draw conclusions about its optimal dose for positive outcomes. With the narrow 
window of opportunity in which older adults’ functional losses can be restored41 and service-
providers’ need for direction on implementing early rehabilitation, future research should attend 
to describing its dose. 
Early discharge planning had negligible ESs on discharge destination outcomes. It is 
possible that discharge destination outcomes do not capture the construct of transition of care, 
which was described as the objective of this ACE component. Future research should explore 
different measures of discharge destination and evaluate additional outcomes such as community 
provider and family or caregiver satisfaction with hospital communication and perception of the 
coordination and continuity of care across settings.42 In addition, future research should 
investigate how different healthcare professionals collaborate in implementing the ACE 
components to enhance outcome achievement. 
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 GRAPHICS 
Table 1. Effects Sizes of Outcomes by ACE Componenta 
Outcomes Components 
 Medical Review Early 
Rehabilitation 
Early Discharge 
Planning 
Prepared 
Environment 
Patient-centered 
Care 
 ES, Mean 
(Range) 
n/N  ES, 
Mean(Range) 
n/N  ES, Mean 
(Range) 
n/N  ES, Mean  
(Range) 
n/N  ES, Mean  
Range) 
n/N 
All Outcomesc 0.20   0.20  0.17  0.11  0.20  
   Falls 0.56         
(N/A)  
1/1 0.56        
(N/A)  
1/1 0.08 (-.10 - 
0.25)  
0/2 N/A  0/0 0.24 (-0.10 - 
0.56) 
1/3 
   Pressure Ulcers  0.59         
(N/A) 
1/1 0.59        
(N/A)  
1/1 0.49     (0 - 
0.98)  
0/2 N/A  0/0 0.52     (0 - 
0.98)  
1/3 
   Delirium 0.25 (-0.05 - 
0.51) 
2/3 0.23 (-0.05 - 
0.51)  
1/2 0.05         
(N/A)  
0/1 0.29         
(N/A)  
1/1 0.25 (-0.05 - 
0.51) 
2/3 
   Functional Decline  0.22     (0 - 
0.55) 
2/6 0.23     (0 - 
0.55)  
2/5 0.20     (0 - 
0.55) 
1/4 0.10     (0 - 
0.17) 
0/4 0.22     (0 - 
0.55) 
2/6 
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  LOS 0.16  (0.04 - 
0.38) 
1/4 0.16  (0.04 - 
0.38) 
1/4 0.16  (0.04 - 
0.38) 
1/4 0.09  (0.04 - 
0.13)  
0/3 0.16  (0.04 - 
0.38) 
1/4 
   Discharge to Home  0.14 (-0.02 - 
0.31) 
1/6 0.14 (-0.02 - 
0.31) 
1/5 0.17 (-0.02 - 
0.31) 
1/6 0.17 (-0.02 - 
0.31)  
1/3 0.14 (-0.02 - 
0.31) 
1/10 
   Discharge to  
   Nursing Home 
0.17  (0.08 - 
0.25)  
0/2 0.17  (0.08 - 
0.25) 
0/2 0.17 (0.08 - 
0.25) 
0/2 0.08         
(N/A)  
0/1 0.16   (0.08 -
0.25)  
0/3 
   Costsa 0.09  (0.02 - 
0.20)  
1/4 0.09  (0.02 - 
0.20) 
1/4 0.09 (0.02 - 
0.20) 
1/4 0.06   (0.02 - 
0.08)  
0/3 0.09  (0.02 - 
0.20)  
1/4 
 
ES = effect size. LOS = length of hospital stay. n/N = number of trials with significant ES/Total number of included trials. N/A = not 
applicable. 
All ESs are standardized; only data from trials, and not from descriptive papers, were used in ES calculations. Raw data used in ES 
calculations can be found in Appendix 1, Table S3 of the online supporting information of a prior study.7  
. 
The direction of all effects was standardized so that all positive effects are in favor of the intervention group that received the ACE 
components. 
n/N= number of trials with significant ES/total number of included trials; N/A= not applicable.  
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 a Similar results were obtained when trials contributing to heterogeneity were included, with the exception of patient-centered care and 
costs, for which mean ES was  0.21( range = 0.02 - .067; n = 2/5). 
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Table 2. Recommendations for Implementing  Medical Review, Early Rehabilitation, and Patient-Centered Care  
 
     Acute Care for Elders Component 
 
                                                   Recommendations 
Medical review: Standardized admission 
assessment and daily review of high risk 
medications, treatments and planned 
procedures for duration of hospital stay. 
 
Based on the assessment indicating need, standardized protocols should be 
implemented to:  
Avoid or dose high risk medications, particularly psychoactive drugs 
1. Avoid or discontinue at the earliest possible time intravenous therapy, 
indwelling catheters and physical restraints 
2. Perform venipuncture with small tubes 
3. Review fluid and nutritional status prior to administering bowel preparations or 
cathartics 
4. Prescribe fluid and nutritional supplements for patients at risk of malnutrition 
and dehydration. 
  
Early Rehabilitation: Assessment of the need 
for physical therapy. In hospitals where 
Interventions should focus on improving: 
Mobility through provision of assistive devices and exercises 
22 
 
 standard rehabilitation assessment is not 
feasible, therapists should attend daily 
interdisciplinary rounds where they can be 
informed of older adults’ functional status 
and need for rehabilitation.a 
1. Self-care ability through provision of adaptive devices. 
 
 
 
Patient-Centered Care:  Standardized 
assessment of physical and cognitive 
functioning (focused on mobility, falls risk, 
and delirium risk) within 24 hours of 
admission and daily for duration of hospital 
stay. 
Based on assessment indicating need, individualized interventions should be provided 
to preserve or restore:  
Mobility 
1. Hydration and nutritional status 
2. Cognition 
3. Self-care ability  
4. Continence/elimination 
5. Skin integrity. 
Regardless of assessment, the following should be standard preventative interventions: 
23 
 
 Stand or ambulate >3 times per day and within 24 hours postoperatively 
• Provide nutritious snacks, high- protein meals, and four glasses of water per 
day 
• Encourage self-bathing. Provide pressure-reducing mattresses 
• Provide reminders of the day, date, and location 
• Ensure eye glasses and hearing aides are worn. Foster family visits 
•  
• Administer routine pain medication to injured patients 
• Reduce nighttime noise 
• Offer warm drinks at bedtime. 
 
a Because dose of early rehabilitation was infrequently described in the articles, it is not possible to recommend an optimal dose for 
positive outcomes.
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Figure 1. PRISMA Flow Diagram.43ACE = Acute Care for Elders. 
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 APPENDIX S1: Description of Reported ACE Components in each Trial 
Table S1. Medical Review 
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a 
Interventions 
Assessment of               
Medications √ √   √ √   √  √  √ √ 
Treatmentsa  √   √    √ √ √  √ √ 
Minimization of               
High risk medsb √ √   √ √   √  √  √ √ 
Treatmentsa  √   √    √ √ √  √ √ 
Dose 
Initiation from adm NR NR             
On adm     √    √  √   √ 
Within 24 hrs          √   √  
Within 72 hrs      √         
Frequency               
QD √ √   √    √ √ √  √ √ 
3X/wk      √         
Duration               
LOS √ √   √    √  √  √ √ 
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 LOS & 2 moc      √         
LOS & 4 mod          √     
Approach 
Mixed NR √   √ √   √ √ √  √ √ 
 
Adm = admission to hospital or unit, meds = medications, mo = month, hrs = hours, LOS = length of hospital stay, NR = not reported, 
QD = every day, wk = week, X = times. 
a Treatments and/or planned procedures. 
 
b High risk medications including polypharmacy. 
 
c One follow-up telephone call every week for one month followed by one telephone call at 2 months post-discharge. 
  
d One follow-up visit at 4 months post-discharge. 
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 Table S2. Early Rehabilitation 
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Interventions 
Assessment               
Admission OT           √         √    √ 
Admission  PT  √     √    √    √ 
Intervention focus                
OT treatment  √    √    √ √    √ 
PT treatment  √ √   √ NRa   √ √    √ 
ADL/self-care       √    √ √    √ 
Assistive device provision  √   √    √ √     
Consultationb          √     
Coordination          √      
Endurance          √      
Exercises  √   √    √ √     
Mobility/falls prevention √ √   √ √   √ √     
Neurosensory stimulation              √ 
Pain relief         √      
Patient/family education         √ √    √ 
Range of motion     √    √      
28 
 
 Strength  √   √    √      
Dose 
Initiation from adm NR NR   NR    NR      
Within 24 hrs          √     
Within 48 hrs              √ 
Within 72 hrs      √         
Frequency NR NR   NR NR   NR     NR 
QD          √     
Duration NR              
LOS  √   √    √     √ 
LOS & 4 moc          √     
Approach 
Standardized √         √    NRd 
Individualized  √   √    √      
Mixed      √         
 
ADL = activities of daily living, adm = admission to hospital or unit, hrs = hours, LOS = length of hospital stay, mo = month, NR = 
not reported, OT = occupational therapy, PT = physical therapy, QD = every day. 
a Assessment performed and individualized care plan developed and shared with care staff. Unclear if physical therapy, other than 
assessment, provided. 
b Consultation with community providers. 
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 c One follow-up phone call 2 weeks post-discharge and one follow-up home visit 4 months post-operatively. 
d All patients presumed. 
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  Table S3. Early Discharge Planning 
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Interventions 
Assessment of               
Plans & needs for dischargea  √ √ √ √ √    √  √   √ 
Home assessment    √ √           
Intervention focus               
Care plan developmentb   √   √    √  √    
Community provider liaison √ √   √    √  √   √ 
Family involvementc √ √ √ √ √    √  √   √ 
Home environment 
modification √              
LOS estimation  √ √ √ √    √  √    
Social worker involvement √ √ √ √ √    √  √   √ 
Dose 
Initiation from admission               
On adm  √ √ √ √    √  √    
Very early after adm √              
Within 48 hrs              √ 
Frequency NR  NR NR           
  QD  √   √    √  √   √ 
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ADL = activities of daily living, adm = admission to hospital or unit, hrs = hours, LOS = length of hospital stay, NR = not reported, 
QD = every day, wks = weeks. 
a With emphasis on goal of returning home. 
b Care plan development outlining goals, functional status required to return home, and strategies to achieve goals. 
c Includes involving family in patient care and/or care planning, providing family education, and/ or conducting family conference. 
d One follow-up visit at 3 weeks post-discharge. 
 
 
 
 
 
 
 
 
Duration NR              
LOS  √   √    √  √   √ 
LOS & 3 wksd   √ √           
Approach 
Standardized  NR √ NR NR √    √  √   NR 
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 Table S4. Prepared Environment 
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Interventions 
Installation/construction of               
Clocks & calendars   √   √    √  √  √  
Communal dining rooma   √   √    √  √    
Easy to use door levers   √   √    √  √    
Elevated toilet seats   √   √    √  √    
Floor lighting   √   √    √      
Handrails in corridors   √   √    √  √    
Lighting behind beds  √   √    √      
Night lights  √             
Non-slip flooring  √   √    √      
Padded hallway seats  √             
Space for personal items  √   √    √      
Visually contrasting carpets & 
wall coverings  √   √    √      
Wall finish/paintb  √   √    √      
Removal of clutter/hazardsc  √   √    √  √    
Dosed 
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 Approach 
Standardized  √   √    √  √  √  
 
a For patient and family/caregiver use. 
 
b Non-glare/appealing wall finish/paint applied. 
 
c Continual removal of environmental clutter and hazards in rooms and hallways. 
 
d Dose was not described, but it was presumed to be permanent. 
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 Table S5. Patient-Centered Care  
 
A
sp
lu
nd
 
B
ar
ne
s 
C
ol
la
rd
 
C
ho
at
es
 
C
ol
la
rd
 
Sy
m
m
es
 
C
ou
ns
el
l 
Fr
et
w
el
l 
G
on
za
le
z-
M
on
ta
lv
ez
 
H
ar
ri
s 
L
an
de
fe
ld
 
O
lo
fs
so
n 
So
m
m
e 
St
ew
ar
t 
V
id
an
 
Z
el
ad
a 
Interventions 
Assessment of               
ADL/self-care √ √      √  √  √   
Cognitiona    √   √ √   √ √ √ √   
Continence/elimination √ √   √ √    √     
Educational needsb      √    √  √    
Hydration/nutrition          √   √  
Mobility/falls √ √   √ √  √ √ √ √ √   
Moodc   √   √ √   √  √ √   
Nutrition  √   √ √    √   √  
Pain √         √     
Skin integrity   √   √    √ √ √    
Sleep          √     
Other d    √ √   √       √ 
Intervention focus               
ADL/self-care √ √ √ √ √    √ √ √   √ 
Cognitiona   √ √   √ √   √ √ √  √ √ 
Continence/elimination √ √   √ √   √ √ √   √ 
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 Goal identification  √    √    √ √ √    
Hearing & vision √    √    √  √  √  
Hydration/nutrition  √ √ √ √ √ √   √ √ √  √  
Mobility/falls  √ √ √ √ √ √ √  √ √ √  √  
Moodc  √ √   √ √   √  √    
Oral hygiene     √     √     
Pain √         √     
Patient/family 
education      √    √ √ √   √ 
Skin integrity  √ √   √    √ √ √  √ √ 
Sleep   √    √    √ √ √  √  
Dose 
Initiation from adm NR       NR       
   Pre-adm   √ √           
   On adm   √ √   √        
   Within 24 hrs  √   √ √   √ √ √  √  
   Within 48 hrs              √ 
   Within 72 hrs            √   
Frequency NR  NR NR  NR NR NR    NR   
   QD  √   √        √ √ 
   QD to TID         √ √ √    
Duration       NR     NR   
   LOS √ √ √ √ √   √ √  √  √ √ 
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    LOS & 2 moe      √         
   LOS & 4 mof          √     
Approach 
Standardized       NR NR    √   
Individualized √  √ √           
Mixed  √   √ √   √ √ √  √ √ 
 
ADL = activities of daily living, adm = admission to hospital or unit, hrs = hours, LOS = length of hospital stay, mo = month, NR = 
not reported, QD = every day, TID = 3 times a day. 
a Cognition includes confusion, mental functioning, and/or delirium. 
b Educational needs of patient and/or family/caregivers. 
c Mood includes emotion, anxiety, and/or depression. 
d Other includes geriatric, generalized, or comprehensive assessment not specified. 
e Five follow-up telephone calls every week for one month then one follow-up call 2 months after hospital discharge. 
f One follow-up visit 4 months post-operatively. 
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